Vagal stimulation augments pulmonary anaphylaxis in the guinea pig lung.
The effect of bilateral vagal stimulation on aerosolized antigen-induced responses was examined in the sensitized, perfused guinea pig lung. Vagal stimulation in the sensitized, perfused lung resulted in bronchoconstriction (peak response 160 +/- 18% above baseline) that was unaffected by either atropine (1 microM), a muscarinic receptor antagonist, or CP 96,345 (1 microM), a NK-1 receptor antagonist, but was transiently augmented in the presence of physostigmine (1 microM), a cholinesterase inhibitor, through an atropine-sensitive mechanism. However, SR 48968 (1 microM), a NK-2 receptor antagonist, and SR 48968 + CP 96,345 reduced by approximately 50 and 90%, respectively, vagally mediated increases in intratracheal pressure in the perfused lung. Simultaneous challenge with vagal stimulation and aerosolized antigen in the sensitized perfused lung resulted in a significant (p < 0.01) increase in intratracheal pressure (Pi), pulmonary arterial pressure (Ppa), and lung weight (LW) compared with either vagal stimulation or aerosolized antigen alone. Increases in Pi, Ppa, and LW in response to vagal stimulation + aerosolized antigen were associated with elevated venous effluent concentrations of thromboxane A2 (TXA2), prostacyclin, leukotriene C4, and histamine. Vagally mediated potentiation of aerosolized antigen-induced increases in Pi, Ppa, and LW was unaffected by atropine or CP 96,345 but was inhibited by the NK-2 receptor antagonist, SR 48968. These data suggest that vagally mediated (predominantly NK-2) potentiation of aerosolized antigen-induced increases in Pi, Ppa, and LW is characterized by elevated venous effluent concentrations of eicosanoids and histamine.